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Service life: 100,000 hours (30 years), 10,000+ diurnal thermal cycles

Steady-state: 9 hours of operation at design point, 580-730°C sCO2 temperatures, 770°C max. metal temp.
Transient: start-up/shut-down (ambient to 770°C), cloud pass and heliostat defocus (770°C to 580°C)

Failure mechanisms: steady-state = creep, transient = fatigue
Foremost priority: hardware reliability
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Linear summation of creep and fatigue
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Shown receiver tube dimensions:
.375” OD by .080” wall th. by 4.3’ perf. length
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Conclusions W e

* Receiver is design is holistic process including high level details from cycle
performance models down to practically implementation of mechanical interfaces

* Inconel 740 and Haynes 282 y'alloys offer increased strength at temperature

* Significant trade-offs exists between receiver efficiency and lifetime safety factor

* Understanding of reliable manufacturing processes and life quantification
methods are required early in the design process

Future sCO, receiver work

*  Further demonstration under elevated temperature and pressure conditions
* Incorporation of real-time measurements and accrued lifetime damage
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